0 



ATENT COOPERATION Tl 

PCT 




INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 


See Notification of Transmittal of International 


P402WO 


FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 


international filing date (day/month/year) 


Priority date (day/month/year) 


PCT/GB00/03242 


21/08/2000 


21/08/1999 


International Patent Classification (IPC) or national classification and IPC 




H01J9/02 






Applicant 






PRINTABLE FIELD EMITTERS LIMITED et al. 





1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 7 sheets, including this cover sheet. 

H This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 4 sheets. 



3. This report contains indications relating to the following items: 



II 


□ 


III 

IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 





Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial app 
citations and explanations suporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



Date of submission of the demand 
16/03/2001 



Date of completion of this report 
08.01 .2002 



Name and mailing address of the international 
preliminary examining authority: 
European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Authorized officer 
Gols, J 

Telephone No. +49 89 2399 2616 




Form PCT/l PEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Articie 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 



1 -5,9-22 as originally filed 

6,8 as received on 06/12/2001 with letter of 29/1 1/2001 

7 with telefax of 20/1 2/2001 

Claims, No.: 

4-49 as originally filed 

1 -3 with telefax of 20/1 2/200 1 
Drawings, sheets: 

1 /8-8/8 as originally filed 



2. With regard to the language, ail the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
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listing has been furnished. 



4. 



The amendments have resulted in the cancellation of: 



□ 



the description, 
the claims, 
the drawings, 



pages: 
Nos.: 



□ 



□ 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
C3 claims Nos. 32-49. 



□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination {specify): 

El the description, claims or drawings (indicate particular elements belovrf or said claims Nos. 32,33,49 are so 
unclear that no meaningful opinion could be formed (specify): 
see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 



because: 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: 

No: 

Inventive step (IS) Yes: 

No: 

Industrial applicability (IA) Yes: 

No: 



2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Claims 

Claims 1-31 
Claims 

Claims 1-31 
Claims 
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1 . Independent claim 33: 

This claim is directed to a field electron emitter created by a method according to 
any one of the preceding claims. 

It is noted that these preceding or previous claims relate to a method of creating a 
composite broad area field electron emitter within an electrode structure that is at 
least partly preformed. Consequently it cannot be understood what kind of field 
electron emitter is meant in claim 33. A method for creating a field electron emitter 
proper has not been defined. Furthermore, claim 33 has been defined as a 
product (broad area field electron emitter) of a process, without clearly defining 
the product features. Consequently it is not possible to provide a meaningful 
opinion on claim 33. 

2. Independent claims 32 and 49 contain a reference to the description and the 
drawings which prevents a clear interpretation of the claims. 

3. Claims 34 - 48 

These claims are depending on claims 33. Since claim 33 is not clear, claims 34 - 
48 are not clear as well. 

4. It has been noted in his letter of reply dated 29.1 1 .01 , that the applicant reserves 
his position and will amend the above-mentioned claims during subsequent 
national and regional phases, in accordance with local requirements. 
Consequently, the examiner will provide an examination on the basis of amended 
claims in the regional phase accordingly. 

V 

1 . Reference is made to the following documents: 
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D1: EP-A-0 932 180 
D2: FR-A-2 723 255 
D3: GB-A-2 304 989 

2. Claim 1: 

a. D1 discloses a method of creating a composite broad area field electron emitter 
within an electrode structure that is at least partly preformed, the method 
comprising the steps of: 

a) providing a masking layer (31) on selected areas of said electrode structure, to 
define masked areas and unmasked areas of said electrode structure; 

b) after step a), applying at least a first particulate constituent mixed and a second 
constituent to said unmasked areas of said electrode structure, such that particles 
of said first constituent are selectively directed towards desired locations of said 
unmasked areas; and after step b): 

c) removing said masking layer from said selected areas, together with any stray 
quantities of said constituents on said masking layer; and 

d) processing said constituents to create broad area field electron emission 
material having sites in said desired locations of said electrode structure (see 
column 20, line 45 - column 22, line 58). 

The subject-matter of claim 1 differs from what has been disclosed in D1 in that in 
step b) particles of said first constituent are selectively directed towards desired 
locations within said unmasked areas, thereby avoiding other locations of said 
unmasked areas. 

This feature relates to the problem of preventing the deposition of particles in 
unwanted areas within the unmasked areas. 

In D1 the particles together with the second constituent (binder) are directed to all 
parts of the unmasked areas. After step b) the binder is removed whereby the 
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particles are directly adhered to the unmasked areas by Van der Waals force. In 
the present invention only the particles are directed towards the location within the 
unmasked areas out if the second constituent. Consequently in step b) the 
particles are separated from the second constituent and directed to the selected 
locations in the unmasked areas. This is neither taught in D1 nor the remaining 
documents D2 and D3. Consequently claim 1 meets the requirements of Articles 
33(2) - (4) EPC. 

2. Claims: 2- 31 

These dependent claims are related to embodiments of the invention as set out in 
the independent claim and as such meet the requirements of Article 33(2) - (4) 
PCT. 

VIII 

1 . The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 
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containing diamond particles is forced into the empty emitter cells 304 using a 
squeegee 306. The filled assembly is fired to 1080°C in a reducing atmosphere to 
evaporate the binder and form a compact 320, as shown in Figure 3b of the 
accompanying diagrammatic drawings, with good electrical and mechanical contact 
5 between the diamond and the silicon. Nickel may be added to the paste to 
facilitate electrical contact. The final assembly is plasma treated and then caesiated 
to reduce the electron affinity. Geis states that although this structure emits well, 
there is a very large gate current. Figure 3c of the accompanying diagrammatic 
drawings shows that this is likely to be caused by both current flow through the 

10 compact and emission direct to the gate 334 when voltages 332 and 331 are applied 
to the gate 303 and anode 330 respectively. Such spurious currents can be large 
compared to the desired emitted current 333. It is our view that this outcome is 
inevitable with this approach since the diamond particles tend to cling to the 
sidewalls of the emitter cells. Another problem is emitting debris 335 being left on 

15 top of the gate where it will produce uncontrolled currents 336. Passing mention is 
made of the use of spray or electrophoretic deposition but no details are given. 

Danroc (US Patent 5,836,796) describes the use of electrophoresis to coat 
microtip emitters with fine diamond particle emitters to enhance emission. A metal 
additive deposited by electroplating is used to provide good electrical contact 
20 between the diamond and the metal microtip. Danroc is concerned only with 
microtip emitters. 

Jin (US Patent 5,811,916) is concerned with field emission displays using a 
very specific type of diamond material. Jin mentions in passing the use of 
electrophoresis to dispose particles of this material, which is an emitting material 
25 perse, on a substrate, but no details are given. 

Preferred embodiments of the present invention aim to provide improved 
field emitting structures wherein a particulate-containing composite field electron 
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emitter is made in situ within a previously fabricated electrode structure. Said 
process preferably includes the use of electrophoresis to optimally locate the 
particles within the electrode structure. The emitter structures may be used in 
devices that include: field electron emission display panels; high power pulse 
5 devices such as electron MASERS and gyrotrons; crossed-field microwave tubes 
such as CFAs; linear beam tubes such as klystrons; flash x-ray tubes; triggered 
spark gaps and related devices; broad area x-ray sources for sterilisation; vacuum 
gauges; ion thrusters for space vehicles; particle accelerators; lamps; ozonisers; and 
plasma reactors. 

10 According to one aspect of the present invention, there is provided a 

method of creating a composite broad area field electron emitter within an 
electrode structure that is at least partly preformed, the method comprising the 
steps of: 

a) providing a masking layer on selected areas of said electrode structure, to 
15 define masked areas and unmasked areas of said electrode structure; 

b) after step a), applying at least a first particulate constituent and a second 
constituent to said unmasked areas of said electrode structure, such that 
particles of said first constituent are selectively directed towards desired 
locations of said unmasked areas; and 

20 after step b): 

c) removing said masking layer from said selected areas, together with any 
stray quantities of said constituents on said masking layer; and 

d) processing said constituents to create broad area field electron emission 
sites in said desired locations of said electrode structure. 



25 



Preferably, step d) is carried out after step c). 
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Said particles of material may be applied in step b) as a plurality of 
electrically conductive particles in a solution or colloidal dispersion of an 
electrically insulating material or a chemical precursor therefore, with the process 
of step d) resulting in said electrically conductive particles being coated in said 
5 electrically insulating material 

The process of step d) may include removing fugitive components of said 
solution or dispersion. 

A liquid component of said solution or dispersion may have dissolved in it 
a chemical precursor for said electrically insulating material, and the method may 
10 comprises decomposing said precursor by heat, ultra-violet light or other means to 
form said electrically insulating material. 

Said precursor may be in the form of a sol-gel. 

Said precursor may comprise a soluble polymer. 

Said particles may comprise electrically conductive particles pre-coated with 
15 an electrically insulating material. 

Said electrically insulating material may comprise silica. 

Step (b) may comprise spray applying said first and second constituents 
onto said selected areas of said electrode structure, through apertures which are 
provided on said electrode structure and which direct said particles of said first 
20 constituent selectively towards said desired locations. 

Said apertures may be defined by parts of said electrode structure which 
overlie recesses formed in said electrode structure, such that said first and second 
constituents are directed selectively towards the bottoms of said recesses rather 
than side walls thereof. 
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CLAIMS 



1. A method of creating a composite broad area field electron emitter within an 
5 electrode structure that is at least partly preformed, the method comprising 

the steps of: 

a) providing a masking layer on selected areas of said electrode structure, to 
define masked areas and unmasked areas of said electrode structure; 

b) after step a), applying at least a first particulate constituent and a second 
10 constituent to said unmasked areas of said electrode structure, such that 

particles of said first constituent are selectively directed towards desired 
locations of said unmasked areas; and 

after step b): 

c) removing said masking layer from said selected areas, together with any 
15 stray quantities of said constituents on said masking layer; and 

d) processing said constituents to create broad area field electron emission 
sites in said desired locations of said electrode structure. 

2. A method according to claim 1, wherein step d) is carried out after step c). 

3. A method according to claim 1 or 2, wherein said particles of material are 
20 applied in step b) as a plurality of electrically conductive particles in a 

solution or colloidal dispersion of an electrically insulating material or a 
chemical precursor therefor and the process of step d) results in said 
electrically conductive particles being coated in said electrically insulating 
material. 
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